Purpose: Research exploring how places shape and interact with the lives of aging adults must be grounded in the places where aging adults live and participate. Combined participatory geospatial and qualitative methods have the potential to illuminate the complex processes enacted between person and place to create much-needed knowledge in this area. The purpose of this scoping review was to identify methods that can be used to study person-place relationships among aging adults and their neighborhoods by determining the extent and nature of research with aging adults that combines qualitative methods with participatory geospatial methods. Design and Methods: A systematic search of nine databases identified 1,965 articles published from 1995 to late 2015. We extracted data and assessed whether the geospatial and qualitative methods were supported by a specified methodology, the methods of data analysis, and the extent of integration of geospatial and qualitative methods. Results: Fifteen studies were included and used the photovoice method, global positioning system tracking plus interview, or go-along interviews. Most included articles provided sufficient detail about data collection methods, yet limited detail about methodologies supporting the study designs and/or data analysis. Implications: Approaches that combine participatory geospatial and qualitative methods are beginning to emerge in the aging literature. By more explicitly grounding studies in a methodology, better integrating different types of data during analysis, and reflecting on methods as they are applied, these methods can be further developed and utilized to provide crucial place-based knowledge that can support aging adults' health, well-being, engagement, and participation.
participant in collecting data related to locations or places, directly grounding the research in the person's experience of "place" and capturing the many details that can be overlooked in often-used approaches, such as open-ended qualitative interviews. Qualitative methods capture meanings and interpretations, and thus can complement participatory geospatial methods to address spatial, social, perceptual, and other elements of person-place transactions. This article aims to support research in this area by identifying potential combined participatory geospatial/qualitative approaches that can be used to study person-place relationships between aging adults and their neighborhoods.
The age-friendly cities and communities movement promotes the idea that the environments in which aging adults live are key in promoting health, well-being, participation, and engagement, and ultimately in maintaining a sense of meaning in life, aging in place and optimizing the contributions of aging citizens to society (World Health Organization, 2007) . The neighborhood environment has been a focus of research, which has revealed many neighborhood features that are important in the lives of aging adults. Review articles have identified broad aspects of neighborhoods that are linked to health, well-being, participation, and engagement including neighborhood economic characteristics, social environment, amenities, and physical environment (Clarke & Nieuwenhuijsen, 2009; Stafford & McCarthy, 2006) . Specifically, perceived neighborhood quality and outdoor place attachment are associated with life satisfaction (Oswald, Jopp, Rott, & Wahl, 2011) . Poor health is associated with neighborhood socioeconomic disadvantage, and neighborhood problems (Yen, Michael, & Perdue, 2009 ) and good health is associated with the quality of the physical environment (Wen, Hawkley, & Cacioppo, 2006) , neighborhood integration (Walker & Hiller, 2007) , trust (Chavez, Kemp, & Harris, 2004; Helliwell & Putnam, 2004; Young, Russell, & Powers, 2004) , and safety (Ziersch, Baum, MacDougall, & Putland, 2005) . Good mental well-being is associated with neighborhood cohesion (Araya et al., 2006; Elliott, Gale, Parsons, Kuh, & The HALCyon Study Team, 2014; Young et al., 2004) , safety (Ziersch et al., 2005) , walkability, low levels of traffic and noise (Leslie & Cerin, 2008) , and fewer neighborhood problems (Gale, Dennison, Cooper, & Sayer, 2011) . Good physical health is associated with neighborhood cohesion (Young et al., 2004) , safety (Ziersch et al., 2005) , and trust (Araya et al., 2006) .
Similarly, neighborhood features are associated with participation, daily activities, and function. Review articles have linked greater participation in everyday activities and community activities with social cohesion, safety, sidewalk conditions and walkability, the presence of services and resources, and the absence of neighborhood problems such as litter Levasseur et al., 2015; Vaughan, La Valley, Al Heresh, & Keysor, 2015) . Perceived neighborhood safety predicts 10-year functional decline in older adults, with lower perceptions of safety leading to more functional decline (Sun, Stijacic Cenzer, Kao, Ahalt, & Williams, 2012) . The presence of local shopping and services, traffic and pedestrian infrastructure, neighborhood attractiveness, and public transportation is related to activity among older adults (Michael, Green, & Farquhar, 2006) and shorter distance to the nearest neighborhood destination relates to increased time spent in leisure-time physical activity among older women (Ribeiro, Mitchell, Carvalho, & de Pina, 2013) . Increased social engagement in older adults is related to low neighborhood social disorder (Clarke, Ailshire, Nieuwenhuijsen, & de Kleijn-de Vrankrijker, 2011) and proximity and access to neighborhood resources, such as libraries and shopping centers (Levasseur et al., 2011; Richard et al., 2013; Vine, Buys, & Aird, 2012) . Neighborhood social cohesion relates to satisfaction with participation in occupations . Other research has identified more specific neighborhood features that support walking and travel to community destinations, including the presence of other people; the presence of benches, sidewalks, and crosswalks (Hanson et al., 2013) ; and the social environments of community destinations, such as staff's willingness to offer assistance in a restaurant (Yang & Sanford, 2012) . Research in this area continues to emerge, particularly regarding the physical/built environment and physical activity or mobility (e.g., Haselwandter et al., 2015; Rosso, Auchincloss, & Michael, 2011; Van Cauwenberg et al., 2011) . More research in this area is needed, however, to resolve some inconsistency in findings across studies and, within quantitative studies, address methodological issues such as how variables are measured (Van Cauwenberg et al., 2011) .
Some studies have attempted to examine the mechanisms at work between neighborhood features and aspects of health and wellness. For example, one study used structural equation modeling to examine pathways from neighborhood characteristics to participation in occupations and found that the neighborhood characteristics of safety and the presence of nearby amenities predicted neighborhood social cohesion, in turn predicting social support that in turn predicted participation. A realist review suggested that safety may be a central mechanism in how place impacts older adults' mobility, bridging between other neighborhood components such as walkability, aesthetics, retail, and services (Yen, Fandel Flood, Thompson, Anderson, & Wong, 2014) . Other research has suggested that older people who are aging in place can experience social exclusion when neighborhood change results in loss of key social spaces, (Burns, Lavoie, & Rose, 2012) and older adults can feel marginalized and alienated by changes in the communities in which they have "aged in place" (Phillipson, 2007) . Finally, older adults with low incomes and living in communities characterized by more neighborhood problems, such as heavy traffic or abandoned buildings, may experience disrupted social cohesion as these neighborhoods are redeveloped in ways that change the character of the community (Smith, Lehning, & Dunkle, 2013) .
Although the foregoing research reveals much about how neighborhoods relate to aging adults' lives and well-being, most studies use a narrow conceptualization of place and do not explicitly focus on the physical and social "place" of a neighborhood. Place is often implied to be static and separate from individuals, whereas research and theory suggest otherwise. A foundational aging and environment theory, Lawton's Ecological Theory of Aging (Lawton & Nahemow, 1973) posits that human behavior and function emerge as an individual interacts with the environment, in the context of the individual's competencies and the demands of the environment, in a dynamic and changing process. Additional theory proposes that complex processes take place within the person-environment relationship, related to belonging and agency (Wahl, Iwarsson, & Oswald, 2012) . Similarly, Law and colleagues (1996) posit that the everyday occupations and activities are themselves a third component in a person-environment-occupation model. These authors also contend that there are not simply interactions between distinct entities, but transactions that occur, assuming interdependence and inseparability of person and place (Law et al., 1996) . Within a transactional perspective, place is understood as a complex interplay of people and various environmental elements, that are interconnected and inseparable, continually shaping one another over time through ongoing interactions (Andrews, Cutchin, McCracken, Phillips, & Wiles, 2007; Cresswell, 2004; Cutchin, 2004; Dewey, 1989) . This shifts place from being a container in which human activity occurs, to view place and person as mutually shaping. Health, well-being, participation, and engagement emerge from transactions between elements of the environment and the persons within it. Locations such as neighborhoods are thus conceptualized as dynamic places with attached meanings that, in turn, require qualitative, interpretive methods to fully explore.
The interwoven nature of person and place also leads us to look to methods that can explore this relationship in situ. A grounding of persons in places can be provided through more in-depth application of geospatial methods to research. In particular, participatory geospatial methods, that involve the person in the research process, may be useful to this area of study, for example, conducting data collection with the person in their daily environments through observation or global positioning system (GPS) tracking. Research without this grounding is at risk of generating superficial understandings of the relationships between person and place and missing the many details about neighborhoods that are not verbalized during interviews or otherwise captured. Combinations of objective measures of the neighborhood and perceptions about the neighborhood may also enhance understandings of place (Van Cauwenberg et al., 2011) .
Approaches that combine mapping or other participatory geospatial techniques and qualitative methods appear to meet the needs of this area of study and are emerging in the literature. Such methods have been applied in studies involving adults, for example, "geo-narrative" that combines narrative inquiry with activity diaries and sketch maps to provide a visualization of daily space-time paths and convey the spatial stories of participants (Boschmann & Cubbon, 2014; Kwan & Ding, 2008) . Another qualitative/mapping approach (Preston & Wilson, 2014) involves a ground survey of the study area, interviews, and participant observation, whereas "grounded visualization" is a combination of grounded theory, ethnography, and mapping (Knigge & Cope, 2006) . Similar methods have been applied in studies involving older adults (e.g., Gardner, 2014; Zeitler & Buys, 2015) , and these combinations of methods have the potential to capture the complex processes enacted between person and place and to create knowledge that can be used to inform policy, practice, and research with aging adults. A first step in advancing the use of combined qualitative/participatory geospatial methods is to determine whether and how they have been used with aging adults; this baseline information, in turn, can be used in further studies designed to develop methods that are feasible for use with aging adults and best enable addressing complex person-place transactions. To date, no study has reviewed and synthesized the application of these methods in research studies involving aging adults. To address this gap and support future research in this area, the purpose of the current study is to identify, describe, and analyze combined participatory geospatial/qualitative methods that have been used to study person-place relationships between older adults and the neighborhoods in which they live.
Methods
We conducted a scoping review of the literature following the five stages described by Arksey and O'Malley (2005) , including (a) identifying the research question, (b) identifying relevant studies, (c) selecting studies, (d) charting the data, and (e) collating, summarizing, and reporting the results. To better meet the study purpose and answer the guiding question, we added an analysis component to Stage 5. The guiding question for the review was: What is the extent and nature of research with aging adults that combines qualitative methods with participatory geospatial methods? In considering the research methods, we were interested in the types of methods that have been used, whether the methods were embedded in a methodology, the ways in which data were analyzed, and the ways in which participatory geospatial and qualitative methods were integrated in data collection and/or data analysis. Within this article, we followed PRISMA guidelines for reporting systematic reviews (Moher, Liberati, Tetzlaff, Altman, & The PRISMA Group, 2009) , which are applicable to a scoping review, including the search, selection, and synthesis process.
Search Strategy
The search strategy was developed by all authors, in consultation with a research librarian. One research assistant conducted systematic searches in nine academic databases: Ageline, CINAHL, EMBASE, GEOREF, GEOBASE, SOCIOLOGICAL ABSTRACTS, SCOPUS, Social Science Citation Index, and SocINDEX. Search terms included a combination of keywords and available subject headings (see Table 1 for subject heading details), addressing three concepts: geospatial methods, qualitative methods, and aging adults. The following keywords were searched in all databases:
• Geospatial keywords: "map*" OR "GIS" OR "geographic information system" OR "geographic information science" OR "geospatial technolog*" OR "GPS" OR "global positioning system" OR "travel diary" OR "spatial analysis" OR "spatial narrative*" OR "geographic information technolog*" OR "GIT" OR "ground visualization" OR "spatial visualization" OR "cartograph*" OR "neighbourhood*" OR "neighborhood*". • Qualitative methods keywords: "qualitative" OR "qualitative research" OR "ethnography" OR "phenomenolog*" OR "grounded theory" OR "mixed-method*" OR "field research" OR "field work" OR "participatory action research" OR "photovoice" OR "visual method*". • Aging concept keywords: "elder*" OR "older adult"
OR "older people" OR "older person" OR "senior" OR "senior citizen" OR "older woman" OR "older women" OR "older men" OR "older man". These keywords were not searched in Ageline, as that database focuses on older adults.
Selection Criteria
We sought peer-reviewed articles that met the following criteria:
• Published in English from 1995 to late 2015 inclusive.
• Involved aging adults (at least half of the participants were over age 55).
• Involved a qualitative method (any type) combined with a participatory geospatial method (a method in which the participant is actively involved in collecting data related to locations or places, such as wearing a GPS device, taking a photograph of a location or drawing a map).
Articles were selected in three stages. In Stage 1, one research assistant screened article titles to determine eligibility for inclusion. Caution was used in excluding articles, and if unsure, the research assistant did not exclude a given article. In Stage 2, two research assistants reviewed the titles and abstracts of each article to determine eligibility. The research assistants consulted with the first author as needed and if either research assistant was unsure about inclusion or exclusion, the article stayed in the pool of articles. In Stage 3, two research assistants reviewed the full text of each article to determine eligibility for inclusion. Any disagreements were resolved through discussion or consultation with the first author.
Charting the Data
The first author drafted a data extraction template with input from all authors and the third author and a research assistant completed the template for the same two articles. Based on their feedback, categories were added to the template. Each research assistant then extracted data from half of the included articles and the first author reviewed this work for consistency. The data extracted included author, publication year, title, study purpose, sampling strategy, sample characteristics, setting/location, geospatial data collection method(s), geospatial data analysis method(s), qualitative data collection method(s), qualitative data analysis method(s), integration of geospatial and qualitative methods in data collection, integration of geospatial and qualitative methods in data analysis, strengths and limitations related to data collection, strengths and limitations related to data analysis, and strengths and limitations related to integration of geospatial and qualitative methods.
Summarizing and Analyzing the Results
We categorized the findings according to three main approaches used. In addition, we analyzed three aspects of each study: whether the geospatial and qualitative methods used in the studies were supported by a specified methodology, the ways in which data were analyzed, and the extent of integration of geospatial and qualitative methods. We attended to whether methods were located within a methodology because methodologies provide a framework that integrates philosophical assumptions and methods (Holloway & Todres, 2003) and thus enable "greater clarity about the nature of the phenomenon to be explored, the questions posed and the ways researchers answer questions and communicate their findings" (p. 347). The absence of a clear methodology, in turn, can result in various problems, such as inconsistency between methods and knowledge claims, superficial approaches to data analysis, and a lack of clarity regarding appropriate criteria for rigor and quality (Caelli, Ray, & Mill, 2003; Finlay & Ballinger, 2006) . We attended to integration of methods because in research using combined methods, it is the integration of data from various methods that enables deeper insights and new findings to emerge (Creswell & Plano Clark, 2011) .
Results
A total of 15 articles were included in the review. The search of all 9 databases identified 1,965 articles. The Ageline search was conducted after the other database Table 1 .
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searches and identified four articles that had already been included in the review and no additional articles. Three hundred and twenty-four duplicate articles were removed, although because of the timing of the Ageline search, there were potentially more duplicate articles that could have been removed initially. Fourteen articles met the inclusion and exclusion criteria and reference list review of these 14 articles identified 1 additional article. See Figure 1 for details. All included articles were published from 2005 to 2015, with the majority published from 2011 onwards, in Australia (four articles), Belgium (one article), Canada (three articles), the Netherlands (two articles), Sweden (one article), the United States (two articles), and Canada/ United States (two articles). Most study participants were city-dwelling and were recruited by advertising with seniors' organizations. Common study methods included photovoice, GPS tracking followed by interviews, and go-along interviews. See Table 2 for details.
Study Methods

Photovoice
Two articles reported on different aspects of the same photovoice study, which explored the neighborhood features that influence physical activity in older adults and how neighborhood population density may relate to neighborhood influences on physical activity . Data collection involved asking participants to take photos of the neighborhood (representing a participatory geospatial method) and document in photojournals why the photo was taken (representing a qualitative method). Participants then selected six to eight photographs from their respective sets that best reflected the issues they were trying to capture and wrote additional comments or impressions about those selected pictures. Part of the study involved an event in which participants discussed the issues identified in the photographs and generated recommendations to address neighborhood issues. Lockett, Willis, and Edwards (2005) also conducted a photovoice study that examined environmental influences on walking choices among older adults. Data collection involved asking participants to take photographs and write logs of what they had photographed, followed by focus groups in which the photos were discussed.
GPS Tracking and Interviews
Two articles drew on data from the same larger study to explore where and how midlife and older adults with mobility difficulties access food (Huang, Rosenberg, Simonovich, & Belza, 2012) , as well as neighborhood-based facilitators and barriers to physical activity (Rosenberg, Huang, Simonovich, & Belza, 2013) . The studies involved GPS tracking, a participatory geospatial method, and followup interviews, a qualitative method. Participants wore GPS devices for two weekdays and one weekend day. The GPS data were displayed on maps of the neighborhood and were used as prompts during semistructured interviews. Aird (2012, 2014) reported on the same data set to explore the effect of neighborhood on livability for older, urban adults. They used GPS tracking for 7 days, activity/travel diaries, and in-depth interviews to explore the differences between various ways of collecting data regarding livability among older adults in high-density urban neighborhoods in Australia. Zeitler, Buys, Aird, and Miller (2012) and Zeitler and Buys (2015) drew on the same sample of older suburban dwellers and used GPS tracking for 7 days, activity/travel diaries, and in-depth interviews. They explored how lowdensity suburban environments affect use of transportation options in older adults (Zeitler et al., 2012) and how transportation practices affect older adults' social participation and daily lives (Zeitler & Buys, 2015) . Gardner (2011 Gardner ( , 2014 conducted a study using an ethnographic research design and produced two related articles. The overarching purpose of the study was to explore how neighborhoods and the social networks within them relate to the experience of aging and well-being (Gardner, 2011) . A follow-up analysis focused on the ways in which neighborhoods influence community mobility (Gardner, 2014) . The study involved the go-along interview method, which entailed accompanying a participant in his or her neighborhood and collecting data through interviews, field notes, and photographs, representing a combination of participatory geospatial and qualitative methods. Gardner completed extensive data collection with six participants by conducting a go-along interview with each participant every 2 weeks over an 8-month period.
Go-Along Interviews
Van Cauwenberg and colleagues (2012) conducted a study involving go-along interviews and taking photographs 
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of the participants' neighborhoods to explore the environmental influences on older adults' walking for transport. The go-along interviews were conducted while going to and coming back from a neighborhood destination on one occasion. The researcher asked questions and took photographs of the neighborhood features that the participant talked about. Lager, Van Hoven, and Huigen (2013) conducted a study involving in-depth interviews and follow-up go-along interviews that examined how older adults experience and negotiate their neighborhood after it had transitioned from a working-class community to a more highly educated community. The participants selected the route and duration of the go-along interviews, during which the researchers observed the participants' interactions and activities in the neighborhood. The authors also stated that they were able to gain a deeper understanding of the participants' experiences, through being together in the neighborhood and using the experiences of the neighborhood as interview probes. Thirteen people participated in in-depth interviews, and five people participated in go-along interviews.
Lager, Van Hoven, and Huigen (2015) conducted another study in a different city in the Netherlands using the same methods as their previous work (Lager et al., 2013 ) that explored the meanings of social contacts in the neighborhood and the related opportunities and barriers. Seventeen people participated in in-depth interviews, and seven people participated in go-along interviews. Ståhl, Carlsson, Hovbrandt, and Iwarsson (2008) conducted a study that is a variation on the go-along method and used questionnaires, participant observation during a walk in the community, and structured group discussions to identify feasible, tangible strategies that could improve outdoor accessibility and safety in a residential area.
Methodologies Underpinning the Geospatial and Qualitative Methods
Several studies embedded participatory geospatial and qualitative methods within a methodology, whereas others did not. The three papers that drew on the photovoice method Lockett et al., 2005; Mahmood et al., 2012) referred to the work of Wang, Yi, Tao, and Carovano (1998) that state that photovoice studies take a participatory action research approach and involve participants taking and discussing photographs in order to bring about community change. The articles reporting on studies using GPS tracking and interviews provided limited information about specific methodologies. Specifically, Huang and colleagues (2012) , Rosenberg and colleagues (2013) , and Zeitler and colleagues (2012) stated they conducted qualitative studies, and Vine and colleagues (2012) reported using a case study approach. Zeitler and Buys (2015) also reported conducting a qualitative study and used a phenomenological approach to data analysis.
The articles reporting on go-along interviews were mixed in their use of methodologies to support the studies. Gardner (2011 Gardner ( , 2014 ) developed a go-along methodology that integrates ethnography, case study, and narrative research with principles from community-based visiting programs (Gardner, 2011) which she also calls an ethnographic research design (Gardner, 2014) . Van Cauwenberg and colleagues (2012) used a qualitative approach and grounded theory to guide data analysis. colleagues (2013, 2015) did not mention a specific methodology and simply described conducting in-depth and go-along interviews and conducting thematic analysis. Ståhl and colleagues (2008) stated they implemented a mixed-method study that included quantitative and qualitative methods.
Integration of Geospatial and Qualitative Methods and Data Analysis Methods
Photovoice Studies
Within the photovoice studies, participatory geospatial and qualitative data collection were integrated and occurred concurrently when participants took photos (i.e., a participatory geospatial method) and wrote notes (i.e., qualitative method) about these photos. This data collection was followed by writing additional notes about selected photos Mahmood et al., 2012) or attending group discussions about the photos Lockett et al., 2005; Mahmood et al., 2012) . The purposes of the group discussions were to clarify topics related to the research questions (Lockett et al., 2005) and promote reflection regarding issues identified in the photographs, identify emerging issues, and create recommendations regarding community change Mahmood et al., 2012) . The analysis by Mahmood and colleagues involved thematic analysis of all photographs, photojournals, and additional write-ups, whereas analysis by Chaudhury and colleagues involved these components as well as notes from group discussions.
In these studies, limited detail is provided about analysis methods. Chaudhury and colleagues (2012) and Mahmood and colleagues (2012) stated the types of data that they analyzed and that they used successive approximation during analysis (Neuman, 2006) , in which the researchers moved back and forth between concepts identified in the literature and in the data. These authors also included direct quotes, reference to photos, and the photos themselves within their articles. Lockett and colleagues (2005) stated they qualitatively analyzed photos, notes about photos, and focus group transcripts, but provided no information about specific analysis methods.
GPS Tracking and Interviews
The studies that used GPS tracking all involved creating maps based on the GPS data that were used within subsequent interviews. All studies involved analyzing the qualitative data thematically, and extent of analysis of the GPS data and integration of these data with the qualitative data varied. Huang and colleagues (2012) and Rosenberg and colleagues (2013) both used the maps that displayed GPS data as interview prompts and did not appear to use the maps or GPS data in the analysis. Vine and colleagues (2012) asked participants to complete travel/activity diaries along with GPS tracking. Maps displaying the GPS data and the diaries were used during the interviews, and thematic data analysis appeared to integrate data from the interviews, diaries, and maps. They analyzed data from the interviews, diaries, and maps as individual case studies and compared data from different sources. The authors also qualitatively analyzed each participant's diaries and time/space life path on the maps to identify patterns of movement.
Zeitler and colleagues (2012) and Zeitler and Buys (2015) drew on a suburban data set that involved GPS tracking, activity diaries, and interviews and completed more detailed analyses than in previous work. Zeitler and colleagues (2012) analyzed each individual's GPS data to determine the distance traveled per mode of transport used and the destinations reached. Interview transcripts were manually coded to identify preferred and nonpreferred aspects of the built environment. Comparisons were made across participant and the amount of car use for transportation. Zeitler and Buys (2015) reported that individual maps were used to verify the interview and travel/activity diary data, all of which were used in a process of crosschecking. Data from the travel diaries and GPS tracking were analyzed to characterize travel and activity, including mode of transportation, daily kilometers traveled, time spent traveling, number of trips and destinations reached, and trip chains. Interview transcripts were analyzed thematically, and little information is provided about how interview data were integrated with geospatial data.
Go-Along Interviews
The studies using go-along interviews generally involved concurrent data collection of participatory geospatial and qualitative data. Gardner (2011 Gardner ( , 2014 appeared to use the most rigorous methods and provided many details about the analysis process. Interviewing and geospatial data collection through taking photos and participant observation all took place during the go-along interviews, and field notes were written shortly afterwards. Grounded theory (Gardner, 2011) and constructivist grounded theory (Gardner, 2014) guided analysis that integrated the interview, observation, and photograph data. Gardner described immersion in the data, multiple close "readings" of the three types of data, generating descriptive codes, and looking across and within the various types of data to discern similarities and differences. She also underscored the importance of the photographs within the analysis; they were used as "prompts and reminders, to clarify ideas, provide new insights, and as a way to organize and stimulate thinking." (Gardner, 2011, p. 266) . One strategy was to continuously reorganize the photographs according to time, place, or participant, which revealed novel patterns and themes (Gardner, 2011) . The analysis process was iterative (Gardner, 2014) , in which she "tested" emerging ideas and themes in the field through continued data collection.
Van Cauwenberg and colleagues (2012) conducted interviews and took photographs. Data analysis appeared to focus solely on the interview data; however, photos were used within the article to illustrate concepts. In the studies by colleagues (2013, 2015) , although data collection involved in-depth and go-along interviews, less than half of the participants in either study completed a go-along interview and all participants participated in an in-depth interview. In both studies, interview data were analyzed using thematic analysis and in the description of the findings, no distinction is made between the different sources of information.
One exception to the concurrent data collection in studies using the go-along method was the study by Ståhl and colleagues (2008) . This study involved sequential data collection, starting with a postal questionnaire, followed by participant observation as he or she walked to and from a destination of his or her choice in the neighborhood and then "research circles," which were structured discussion groups. Within the participant observation, a critical incident technique was used in which participants reported the problems they experienced in the environment, and the researcher observed the problems. The researcher also recorded the route taken, and later another researcher followed the same route and mapped the environmental barriers. The research circles involved discussions among 16 older residents of the neighborhood and other stakeholders. These discussions focused on eliciting the requirements for older people to continue living in the area and detailed notes and formal minutes were recorded. Data analysis occurred during the research circles by the research circle participants and the researchers. That is, results from the postal questionnaire and participant observation were discussed and integrated with the emerging findings of the research circles to develop recommendations. Thus, these data appear to have been integrated during analysis; however, no methods of data analysis are mentioned.
Discussion
This review described the ways in which participatory geospatial and qualitative research methods have been used with aging adults, with attention to their methodological grounding, approach to data analysis, and integration of participatory geospatial and qualitative methods. The analysis of articles also revealed confidentiality and privacy as an issue to consider during data collection, and suggested methods for future studies as well as directions for further refinement of such methods. A range of methods were identified, and it appears that all were successfully used with aging adults. In general, the included articles provided sufficient detail about the data collection methods, yet limited detail about methodologies supporting data collection and analysis. Research combining participatory geospatial and qualitative methods appears to be an emerging area within the study of aging and environments, as most of the included studies were published from 2011 onward, despite a search that covered 1995-2015.
In terms of adopting an explicit methodology, Gardner's (2011 Gardner's ( , 2014 ethnographic approach involving interviews, field notes, and photographs has the most methodological grounding and the strongest descriptions of data analysis across the 15 studies included in the current review. Her analysis process in particular is described in a rigorous and credible manner, as it involved looking across and within the various types of data to discern similarities and differences, highlighting the importance of the geospatial data (photos) within the analysis, and using an iterative process of data collection and data analysis. Accordingly, this work demonstrates the strengths of drawing on a specific methodology and using that methodology to combine and integrate the data collection and analysis methods, in turn creating more complex and considered findings.
Although not explicitly grounded in a methodology, the studies using GPS tracking and interviews by different combinations of authors Vine, Buys, Aird, Zeitler, and Miller appear to represent an evolution of methods. Collectively, these articles describe a process of combining data from interviews, travel/activity diaries, and maps generated from GPS tracking, and comparing data across cases, across groups of cases, and across data sources. The later articles (Zeitler & Buys, 2015; Zeitler et al., 2012) expanded upon previous analysis of GPS data by examining travel mode, distance traveled, number of trips, and destinations reached, information that likely adds valuable insight to the larger data analysis process. Although these data describe use of space in a physical and objective way, they can be combined with qualitative interview data to enable a more meaningful understanding of place.
Across studies it appears that the geospatial aspects of studies are not given as much importance within the studies as qualitative aspects and are often used in service of qualitative data collection (e.g., interviews informed by maps based on GPS tracking data), rather than as a data collection method with equal importance. In general, the limited analysis of geospatial data on its own as well as limited integration of geospatial data with qualitative data during analysis also suggests the undervaluing of these methods within research in this area. Further development of these combined methods could result in methodologies that are strongly based in both qualitative and geospatial methods and provide researchers with enhanced tools with which to conduct research.
Strengthening the use of the participatory geospatial methods can provide a valuable contribution to the development of knowledge regarding neighborhoods and aging adults, given the experiential nature of this area of study. Several authors have advocated for the use of methods beyond interviews, stating that interviews may provide only initial or superficial descriptions and reflections, but that additional methods can promote further depth and reflection (Nunkoosing, 2005; Polkinghorne, 2005) . Nonverbal methods provide ways of accessing meanings and information that may be difficult to verbally express (Nunkoosing, 2005) . McLees (2013) similarly supported the use of more than just interviews, arguing that "the nuance of daily movements, practices, and relationships that create the foundation of their experience" (p. 293) is often challenging for participants to articulate. Employing varying methods can lead to different understandings because the sources and methods used to collect data shape the findings that are produced, the meanings that can be gleaned, and the knowledge that can be drawn from them (Suzuki, Ahluwalia, Arora, & Mattis, 2007) . Applying participatory geospatial methods can address the limitations inherent in using only interviews, for example, by capturing details that convey the "feel" of specific events or locations . Participatory geospatial methods can also highlight the temporal nature of certain data, facilitate comparison of place-related data across participants, and enable the researcher to understand the tacitly communicated meanings of place (Huot & Laliberte Rudman, 2015) .
The analysis process also revealed that issues of confidentiality and privacy were present across all the participatory geospatial methods used in the included studies. Participatory geospatial methods have the potential to involve people other than study participants in data collection, raising unique ethical considerations. In the studies using the photovoice method for instance, participants take photos in their communities, and potentially capture images of other people. Previous studies have addressed this issue in a number of ways, such as conducting training sessions with study participants about the ethics and responsibilities of taking photographs in public spaces, asking them to seek consent for taking and using photos in sharing study findings (e.g., Mahmood et al., 2012) , or taking photographs that do not include faces or people. Study participants may also make decisions about the ethics of photographing items or places that convey sensitive and private information, such as inappropriate behavior (Hannes & Parylo, 2014) . Similarly, in studies using audiorecorded go-along interviews, as study participants interact with people in their communities, the voices of other people may be recorded and identifiable. Consent may be required for these data to be used within a study, and may be easier to obtain than in photovoice studies, given that the participant will likely interact with familiar people. Finally, the use of GPS technology raises issues regarding participant privacy and comfort level. GPS tracking may be commonly understood as "surveillance," potentially creating discomfort in study participants. Working through these issues in study planning and having discussions with study participants about the purposes and process of GPS tracking may be helpful.
A strength of the studies included in this review is the potential community benefits. For example, consistent with the underpinnings of photovoice methodology, which incorporate a commitment to personal and social transformation (Asaba, Laliberte Rudman, Mondaca, & Park, 2015) , the studies drawing on this methodology, using a process of taking photos that were meaningful to participants then discussing issues as a community, appeared to generate positive outcomes for the communities. Specifically, Chaudhury and colleagues (2012) and Mahmood and colleagues (2012) reported that the study seems to have raised awareness within the participants about the role that physical neighborhood features play in walking and doing other physical activities.
This review was bounded by its focus on studies involving the combined use of qualitative/participatory geospatial methods with aging adult participants. The ways in which participatory geospatial and qualitative methods have been used in studies with adults or children could also inform and enhance studies regarding aging adults and neighborhoods. In addition, combinations of qualitative, quantitative, geospatial, or survey research methods may provide useful insights into person-place relationships. For example, housing and health issues have been explored using a combination of questionnaires and home assessments (e.g., Oswald et al., 2007) . In addition, we limited our search to research published in English, whereas publications in other languages may provide insight. Our findings do, however, provide guidance for future research using combined participatory geospatial and qualitative methods with aging adults. It appears that studies to date using these combined methods with older people have been well grounded in understanding the person's perspectives and have incorporated geospatial methods to understand "place." The photovoice studies highlighted the value of participatory geospatial methods that engage study participants and help raise awareness of community issues. The GPS studies identified some of the ways in which spatial data can be analyzed and integrated with qualitative data. The GPS studies to a limited extent, and Gardner's (2011 Gardner's ( , 2014 studies to a great extent highlighted ways in which data from different sources can be integrated to create contextually grounded knowledge.
Future studies could further develop combined participatory geospatial-qualitative methods by first identifying a relevant epistemology, explicitly grounding the study in a methodology, selecting applicable data collection and analysis methods, and examining and reflecting on the methods as they are applied in the research. At the same time, such an approach will likely demand the developing and testing of innovative approaches to analysis that promote integration of data, a problem that has been noted more broadly in the mixed-method literature (Bryman, 2006) .
Researchers may also wish to consider the rationale for combining methods to guide study design. For example, Bryman (2006) described 16 possible ways that qualitative and quantitative methods can be combined, many of which are directly applicable to combined qualitative/participatory geospatial methods, such as to triangulate findings, ensure completeness of data and findings, or enhance the findings of one method using another method. Studies exploring how neighborhoods relate to the well-being, participation and engagement, and social connectedness of older adults may especially benefit from using these methods. For example, an ongoing study (C.H., principal investigator) is using GPS tracking, narrative interviews, and go-along interviews to explore experiences of social connectedness and isolation in older adults. The aim of this study is to develop a methodology, with a focus on integrating data during analysis, that can address complex person-place transactions. Further studies can use various combinations of methods, suited to the research purposes and approaches. Developing combined participatory geospatial/qualitative research methods have the potential to illuminate the lived experiences of aging adults and create awareness of the place-related needs of older adults including the built, social, and policy environment.
Conclusion
In order to create new knowledge regarding how places shape and interact with the lives of aging adults, research must be firmly grounded in the places in which aging adults live and participate. Combined participatory geospatial and qualitative methods have the potential to create this knowledge. This review mapped and analyzed the extent and nature of research with aging adults that combines qualitative methods with participatory geospatial methods. The ultimate aim of the review was to identify potential methods that can be used to study person-place relationships between aging adults and the neighborhoods in which they live. Approaches that combine participatory geospatial and qualitative methods are beginning to emerge in the aging literature and hold promise for exploring person-place relationships. Further development of these methods is recommended to achieve more rigor, to better integrate methods of data collection and analysis, and to provide crucial knowledge that can support aging adults' health, well-being, engagement, and participation.
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